Purification and solubilization of paired helical filaments from Alzheimer brains.
The purpose of the present study was to develop a purification and solubilization method, compatible with current amino acid sequencing techniques, for paired helical filaments (PHFs) derived from patients with Alzheimer's disease. We have developed a mild procedure that subjects conventionally isolated PHFs to Tris/borate/sodium dodecyl sulfate/2-mercaptoethanol electrophoresis and results in the separation of the relatively insoluble PHF structures from both copurifying contaminating proteins and solubilized PHF-associated proteins. At the end of 4.5 h of electrophoresis, the purified insoluble fraction had an amino acid composition that was invariant during subsequent electrophoresis. Electron microscopy revealed an intact PHF structure before and after electrophoresis but no evidence of any other structures in the insoluble fraction, a result consistent with the removal of PHF-associated proteins from the filament structure. Isolated insoluble filament structures displayed an enhanced immunoreactivity with antibodies raised against purified PHFs in other laboratories, when compared with the fraction not subjected to electrophoresis in enzyme-linked immunosorbent assays. Solubilization of the relatively insoluble PHFs was accomplished by extending the time of electrophoresis beyond the 4.5 h required for purification. Additional electrophoresis for 34.5 h solubilized 88% of the purified, relatively insoluble PHFs. This resulted in the identification of four major protein bands between Mr values of approximately 50,000 and 70,000 on sodium dodecyl sulfate-polyacrylamide electrophoresis gel analysis, with a predominant band with an Mr of approximately 66,000. A slow fragmentation of the PHF ultrastructure occurred during this time, as judged by electron microscopy. This purification technique will permit the isolation of consistently reproducible protein fragments from solubilized PHFs, which may be used for subsequent sequence analysis.